Introduction: Tibial plateau fractures are often sustained following high energy trauma and as a result are likely to require surgical stabilisation. In rare circumstances these injuries can be either difficult, or missed on initial radiographs. Computer tomography and/or Magnetic resonance imaging can be key not only for diagnosis for also for surgical planning.
Introduction
Tibial plateau fractures are becoming increasingly common most often affecting individuals between the ages of 40 and 60 years and comprise approximately 1% of all fractures [1] . They can present in many different ways and subsequently this can pose challenges for even the experienced orthopaedic surgeons. In this report we present a case of an unusual presentation of a Schatzker 5 tibial plateau fracture, which was later managed, successfully, without operative intervention. 
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Over the years, there has been a vast amount of understanding of the different types of injuries involved in the tibial plateau, and this ultimately led to several enhanced and developed surgical techniques to appropriately manage these fractures. The basic principles of treatment range from restoring the congruity of the articular surfaces, reduction of the anatomic alignment of the lower limb as well as preventing postoperative pain and arthritis [2] .
Orthopaedic surgeons can choose to manage tibial plateau fractures operatively or non-operatively depending on various factors such as displacement, depression of the tibial plateau, comminution, or associated ligamentous or meniscal injury. Usually this is guided by clinical examination and, more recently, evaluation using various imaging modalities. Tibial plateau fractures can be difficult to see on a plain film and their reliability for detection as well as management has always been questioned. With the advent of Computer Tomography (CT) and Magnetic Resonance Imaging (MRI), there are often the go to imaging modalities of choice for fracture classification and subsequent management [3] .
We present a case of a tibial plateau fracture that was primarily undetectable on initial plain radiographs. Subsequent ultrasound and MRI scans were required to help diagnose the injury and later decide further management.
Case Report
We present a case of PC, a 51-year-old male, who suffered a motor bike accident driving at a speed of approximately 30 miles per hour, when he was side swept to his left by a car driving at a similar speed. PC lost his balance and hit his left foot onto the floor, bringing his motorbike to a halt. He describes his left knee being forced into a fully extended position, with the foot in neutral. He did not fall off the motor bike, however due to the impact of the injury, he experienced severe pain and was unable to weight bear on his left lower limb.
In the emergency department, his primary complaint was that of left calf swelling, with a reduced range of knee movement. Proximal and distal pulses were intact and there was normal sensation throughout the entire limb. Ankle and hip joint examinations were unremarkable.
He underwent an X-ray of his left knee ( Figure 1 ) which initially showed no sign of acute bony injury and a lipohaemarthrosis was suspected in the suprapatellar bursa. The diagnosis of an acute fracture was considered, however due to the increasing pain, with little bruising around the knee and calf, a Deep Vein Thrombosis (DVT) was suspected and an ultrasound scan was requested. Owing to the unresolved symptoms and unexpected negative results on the initial investigations carried out, a MRI scan of the left knee was requested to rule out possibility of an acute ligamentous injury.
Prior to the MRI scan, with the use of ice and strict high elevation, the following day, the patient was seen mobilising, partially weight bearing on his left leg with the aid of crutches. Due to his ability to weight bear and now resolving pain levels, the suspicion of a fracture was now even less common.
The MRI still went ahead, and this revealed fracture lines through the medial and lateral plateaus, a comminuted tibial spine fracture, the cruciate and collateral ligaments appeared intact, with also no evidence of a meniscal tear. Figure 2 demonstrates these findings.
In keeping with the mechanism of injury, this gentleman sustained a significant injury to his knee and now given his mobility status and pain levels, presented a challenge with regards to deciding how next best to manage him. It was decided that as there was no significant displacement of the bony fractures, we manage this injury without surgical intervention. Following this decision Mr. PC was placed into a long leg cast and was advised not to mobilise on this.
Weekly follow up with plain radiographs was arranged prior to his discharge.
At 2 weeks, out of his cast, Mr. PC had little to no pain along his joint line and in his calf. He had a range of movement from 0-100°, and radiographs which demonstrated no movement of the fracture fragments. His cast was changed to an unlocked knee brace, and again he was advised to non-weight bear for a further 4 weeks. At 6 weeks Mr. PC had a range of movement from 0-120°, could fully weight bear and had satisfactory X-rays ( Figure 3 ). The knee appeared to be stable clinically with no evidence of ligament laxity. 
Discussion
Tibial Plateau Fractures (TPF) can present in many different ways, following high or low energy trauma, and should be considered as complex injuries which, often, requires surgical intervention. Typically, patients with a traumatic TPF presents, as you would expect, with an acutely painful knee and being unable to weight bear -85% of these fracture types involve only the lateral aspect of the tibia [4, 5] .
A plain radiograph is usually the initial investigation of choice when there is a high suspicion of a TPF. Standard anteroposterior and lateral plain films have been shown to be 79% sensitive for fractures of the lateral tibial plateau and adding oblique knee views to the radiographic examination increases sensitivity to 85%. The possible reasons why these fractures are difficult to visualise can be due to the fact that the fracture may be lying in an oblique plane and the tibial plateau surface slopes inferiorly from anterior to posterior. This makes it difficult to see because the fracture may not lie parallel to the X-ray beam [6] . Equally, undisplaced, or minimally displaced, fractures may be difficult to pick up on plain radiograph.
Even after an X-ray diagnosis of a TPF, the use of a CT scan and occasionally MRI scan, has become routine practice for definition of the fracture outline and for surgical planning [7] . In one study by Holt et al., MRI was considered to be the imaging method of choice. MRI scans were found to be more accurate in determining the classification of the fracture, in the identification of previously 'occult' fracture lines, and in accurate measurement of displacement and depression of the fracture fragments [8] .
As in this case, Mr. PC, on initial radiographs, demonstrated signs of a lipohaemarthrosis, suggestive of an intraarticular knee fracture. However, with his significant calf swelling which superseded and knee pain, it was this which prompted the ultrasound scan to rule out the possibility of a DVT. It was the lipohaemarthrosis, which warranted further investigation. A retrospective analysis of MRI scans of patients with a TPF found joint effusions in all patients, 41% of whom had lipohaemarthrosis [9, 10] .
When considering treatment options, many classifications have been demonstrated to guide surgical fixation of these fractures and the Schatzker classification, developed in 1979, is often used. This classification describes the fractures on plain radiographs as a combination of medial and lateral condyle, primarily in the coronal plane [10] .
Other classifications systems require the use of CT and/or MRI images to guide diagnosis and management, however, many studies have shown moderate intra and inter-observer reliability dependence. One study suggested that the use of 2D and 3D modalities typically improves reliability estimates, however, a more detailed assessment of fracture patterns and morphology, with information on surgical fixation is desirable for predicting outcomes as well as serving as a guide to clinical decision making [11] .
Operative intervention is often employed to help to manage these types of fractures. This can range from a single sided percutaneous approach to a dual approach with bony and soft tissue reconstruction. The option to treat non-operatively of course is always there and is only utilised in unwell/unfit patient for surgery or in fracture patterns where there is little or no displacement of the fracture without an associated soft tissue injury [2] . If this option is employed, then it is important to closely watch these fractures to ensure that fracture displacement does not occur in the ensuing weeks.
Conclusion
Tibial plateau fractures are common injuries and, as in this case, can be an injury missed on initial plain radiographs. This case highlights the importance of amalgamating the history, mechanism of injury and examination findings which can then help to plan the need for further imaging as appropriate. With or without surgery, it is imperative that the range of motion of the knee is encouraged sooner rather than later.
